Cannibalism of offspring may be an adaptive reproductive strategy and could occur by two mechanisms. Complete cannibalism of small broods may allow parental resources of time and energy to be reallocated to larger broods yielding a higher net return on parental investment. Complete brood cannibalism has been induced experimentally. Alternatively partial cannibalism by a male parent of some of its offspring may provide energy for continued care of young. Though widely quoted this strategy may not yield the cannibal a net gain in fitness and has no empirical support.
INTRODUCTION
Filial cannibalism, the process of killing and consuming offspring, might seem the antithesis of a successful reproductive strategy. Surprisingly this habit is found in several teleost species that exhibit parental care (table I) . Filial cannibalism may be an adaptive parental strategy that maximizes lifetime reproductive success, at a cost to current reproductive output. This is in accordance with WILLIAMS ROHWER (1978) proposed that parental male fish could consume part of their brood and thereby both obtain enough energy to complete a current parental cycle, and remain in sufficiently good condition to be capable of further breeding cycles. Acceptance of this theory has been mixed (for review see BELLESIsLES & FITZGERALD, 1991) . Ultimately the assumption is made that filial egg cannibalism can provide a male fish with the energy needed to perform parental care.
In Gasterosteus aculeatus (the species used by ROHWER to test the theory of partial brood cannibalism) the energetic value of a conspecific egg to a 1 g fish at 15 °C is about 6.1 J, calculated as: energy content of one egg (WOOTTON & EVANS, 1976) 22.6 J mg-1, x mean egg dry weight (WOOTTON, 1976) The energy required to support parental care in a 1 g male G. aculeatus at 15°C may be estimated from a study (STANLEY, 1983) , in which the ration level of Enchytraeus spp. worms provided to parental male G. aculeatus was varied. The ration required to support parental behaviour when fish weight was constant is 7.2% per day, so a 1 g G. aculeatus would need 72 mg day-' to hold its weight constant. The wet weight calorific value of Enchytraeus spp. is 4.8 J mg-1 (CUI, 1987) , so the energy demand of parental G. aculeatus is 72 x 4.8 = 346 J day-'. Hence, 57 eggs (346/6.1) are needed to support daily parental activities, and because incubation takes 9 days at 15°C ( VAN IERSEL, 1953) , 513 eggs are needed over the entire incubation period. At higher temperatures incubation is shorter but the energy demand of the male would also be larger (BRETT & GROVES, 1979) .
From the literature clutch size in G. aculeatus can vary between 152 (PRESSLEY, 1981) and 877 eggs (FITZGERALD, 1983) . If eggs are con-
